Objectives: To compare the magnitude of socio-economic differences in sickness absence rates between a Japanese cohort and a British cohort. To assess the effects of self-rated health and behavioural risk factors on sickness absence in the two cohorts, and whether they explain socio-economic differences in sickness absence within and between cohorts. Methods: An 8 year follow up study of sickness absence in 2504 Japanese male employees in a factory in Japan and 6290 British male employees in civil service departments in London. The rates of first occurrences of long-term (>7 calendar days) sickness absence were determined and compared between these cohorts. Socio-economic status was measured with hierarchical employment grades. Results: The first time sickness absence rates were about two times higher among British men as compared with Japanese men. The rate ratio of lower to higher employment grade was 1.2, 1.3 and 2.1 among Japanese white-collar, Japanese blue-collar and British white-collar employees respectively. Baseline self-rated health and smoking habit predicted sickness absence in both cohorts. After adjusting for these factors a significant difference between the Japanese and British cohorts, and between employment grades remained. Conclusions: The rate of long-term sickness absence was higher in the British cohort than the Japanese cohort. We also demonstrated consistent socio-economic differences in long-term sickness absence in Japan, although these differences were smaller than in Britain. Behavioural risk factors and self-rated health at baseline were predictors of sickness absence within both cohorts. However, socio-economic differences in sickness absence were only partly explained by these factors.
1
Several reasons for this have been discussed. These include a more favourable diet, lower levels of obesity and total cholesterol than in many Western European countries. 2 Other factors may include good access to medical care and public health services. 3 Also working conditions, such as life-long employment and promotion and salary increases being determined by age and seniority rather than on a competition, might be relevant. The social environment is an important cause of ill health. Although an inverse relationship between socio-economic status and morbidity and mortality has been widely documented, [4] [5] [6] relatively little research on social inequalities in health in Japan has been carried out. The studies that have been published to date indicate that socio-economic differences in mortality and morbidity do not seem to be uniformly smaller in Japan than in other developed countries. [7] [8] [9] [10] However, socio-economic differences in behavioural and biological risk factors appear to be less consistent in Japan than elsewhere.
11
In this study, we analyse medically certified long-term sickness absence rates in a Japanese and a British cohort of middle-aged employees. Medically certified sickness absence serves as a measure of health in the working population when health is understood as a combination of social, psychosocial and physiological functioning and well being. 12 The specific aims of this study were:
to compare socio-economic differences in sickness absence rates in Japanese and British employees; to investigate the effects of self-rated health, smoking, alcohol consumption and physical activity on sickness absence rates in these two cohorts; and to assess whether these factors explain socio-economic differences in sickness absence rates within and between cohorts.
METHODS

Study population
The Japanese study population included white-collar and bluecollar male workers aged 35-55 years in a sash and zipper factory in Toyama prefecture on the Western coast of Japan. The participants completed a questionnaire in 1990, with a response rate of 89%. The cohort consisted of 2504 male employees. Information on occupational category, white-collar or bluecollar work, and employment grade at baseline was obtained from company records. Higher grade consists of executive or managerial workers for white-collar workers and foremen for blue-collar workers, and lower grade consists of others. The British Whitehall II study cohort included male civil servants aged 35-55 working in the 20 departments who completed a baseline survey in 1985-1988, altogether 6290 men.
13
The response rate was 73%. Almost all the participants were white-collar. Information on employment grade was obtained by asking participants to give their civil service grade at the time of the baseline survey. The civil service identifies 12 non-industrial grades which, in order of decreasing salary, consist of seven 'unified grades', senior executive officers, higher executive officers, executive officers, clerical officers and office support staff. According to the grade of employment, we classified them into two groups, higher grade and lower grade. Higher grade contains seven 'unified grades', senior executive officer, higher executive officer and lower grade contains executive officer, clerical officer and clerical assistants and office support staff. EUROPEAN JOURNAL OF PUBLIC HEALTH 2004; 14: 413-416 Questions on smoking habit (current smoker or ex-smoker), drinking habit (frequency of drinking per week), physical activity and self-rated health were comparable between British and Japanese cohorts. Physical activity was assessed using questions on frequencies per week of mild, moderate and vigorous activity, and categorised into three groups; none or mild, moderate (more than 1 time /week of moderate physical activity), and vigorous (more than 1 time/week of vigorous physical activity). Self-rated health over the past 12 months was obtained from the question 'In general would you say your health is' with five response alternatives ranging from 'very good' to 'very poor'. For these analyses the outcome was categorized as (1) good and very good, (2) average and (3) poor and very poor.
Sickness absence records
Information on sickness absences of more than seven calendar days (long-term sickness absence) to the end of 1998 was available in both cohorts. For an absence of more than seven calendar days, a medical certificate was required in both cohorts. In the Japanese cohort, the long-term sickness absence records were obtained from the computerized certificates of the health and welfare department in this company. In the British cohort, computerized sickness absence records were obtained annually from the civil service pay centres.
Statistical analysis
The occurrence of the first sickness absence spell affects the risk of further spells. Thus the analysis of long spells was based on the first occurrence of a long spell. Incidence rates of sickness absence were expressed per 100 person years. Age adjusted rates were calculated by the indirect method of standardization. The comparisons in sickness absence rates between countries and between employment grades were carried out separately in white-collar and blue-collar populations. Adjusted hazard ratios and their 95% confidence intervals were estimated by Cox's proportional hazard regression model. Table 1 shows the total numbers of subjects and baseline characteristics in the two study cohorts by employment grade. The mean age of Japanese lower grade white-collar workers was younger than that of other groups. The Japanese participants had worse self-rated health than the British participants. In addition, the prevalence of current smoking and habitual drinking was much higher in the Japanese cohort. However, the prevalence of regular physical activity was higher in the British than the Japanese cohort. Employment grade differences in behavioural risk factors were larger in the British cohort than the Japanese cohort, particularly for smoking. Among the Japanese participants, differences between white-collar and blue-collar workers in behavioural risk factors were not marked. Age adjusted incidence rates of first long-term sickness absence were higher in lower grades than in higher grades among Japanese white collar, blue collar and British white collar workers (table 2) . However, the difference between higher and lower grades was larger in the British than the Japanese population (significance of interaction term for country by grade, white collar workers, p=0.002). The sickness absence rate ratio was 2.1 for the British population and about 1.2-1.3 in the Japanese white-collar and blue-collar population. Figure 1 shows age adjusted hazard ratios by study population and employment grade (higher grade whitecollar Japanese men is the reference). Although the differences in absence rates between higher grade white-collar subjects in Britain and Japan were relatively small, the difference between lower grade white-collar subjects were large. Table 3 shows the results of Cox's regression analysis of the effects of self-rated health and behavioural risk factors on sickness absence. Self-rated health predicted incidence of sickness absence with statistical significance in both Britain and Japan. The hazard ratios of subjects with poor health were 1.69 for the Japanese cohort and 3.15 for the British cohort. Current smoking and ex-smoking was also a predictor of sickness absence. Drinking three times per week or more and regular moderate or vigorous exercise reduced sickness absence risk among the British cohort. However, among the Japanese cohort these behaviours did not predict sickness absence. The results suggest that behavioural risk factors and self-rated health predict sickness absence more strongly in the British cohort than the Japanese cohort. Table 4 shows the hazard ratios of sickness absence by employment grade after adjusting for age alone and for age, behavioural risk factors (smoking habit, drinking habit and physical activity) and self-rated health. The age adjusted hazard ratios of sickness absence of lower grade with higher grade were significantly high in each population. The hazard ratios of sickness absence for the lower grade with higher grade in Japanese white collar, blue collar and Britain were 1.50, 1.31 and 2.04, respectively (each one statistically significant). Additional adjustment for behavioural factors and self-rated health reduced the employment grade differences by 10% for the Japanese white collar, by 2% for the Japanese blue-collar and by 20% for the British cohort.
RESULTS
DISCUSSION
We observed large differences in long-term sickness absence rates between a Japanese and a British cohort of employed men. The difference between the two cohorts was larger in lower grade white-collar employees than in higher grade white-collar employees. These data also revealed differences in rates of first occurrence of long-term sickness absence between whitecollar and blue-collar workers and between employment grades in Japan. These results are consistent with reports of higher rates of sickness absence among less skilled non-manual and manual employees. [14] [15] [16] [17] [18] [19] However, employment grade differences in sickness absence have not been previously reported for a Japanese cohort. We analysed long-term sick leave of more than 7 days, which require medical certification. Sickness absence can be seen as an integrated measure of social, physical and psychological functioning and health.
12 Accordingly, previous studies show that sickness absence -particularly longer spells -is strongly associated with various measures of ill health. 20 The Whitehall II study findings suggested that longer spells of absence might be better indicators of ill health, because several more direct measures of health were more strongly associated with rates of longer spells of absence than shorter spells. Also age was not related to rates of short spells, but more strongly related to rates of longer spells of absence. In our data a strong association between poor self-rated health and sickness absence was observed particularly in the British cohort. The relative risk for first occurrence of sickness absence among those with poor self-rated health was 3.15 in the British and 1.69 in the Japanese cohort. Both ex-smoking and current smoking were also significant predictors of sickness absence in both cohorts. Alcohol consumption and physical activity reduced the risk of sickness absence among British men, but were less consistently associated with sickness absence in Japan. The prevalence of poor self-rated health and unhealthy behaviours were higher in the Japanese cohort, and thus did not explain differences in sickness absence between the two cohorts. It is suggested that some part of the socio-economic difference in sickness absence can be attributed to differences in behavioural risk factors and baseline ill health. In the Japanese cohort socio-economic differences in the prevalence of behavioural risk factors (smoking, drinking and physical activity) were small, but were clearly seen in the British cohort. This observation, coupled with a less consistent association between behavioural risk factors and sickness absence in the Japanese cohort, corresponds well with the observation that the employment grade difference in sickness absence rates was smaller in the Japanese than the British cohort. Adjustment for the behavioural risk factors as well as self-rated health at baseline attenuated employment grade differences in sickness absence in both cohorts and the white-collar vs. blue-collar difference in the Japanese cohort. However, a large part of these differences in sickness absence remained unexplained. Work-related factors, for example work demand, control and support, may also contribute to the explanation of socioeconomic differences in sickness absence. 21, 22 Furthermore, cultural and organizational differences may lead to differences in the propensity to take sickness absence. Several authors have discussed the concept of absence cultures. 23, 24 Absence cultures refer to shared attitudes about the level of sickness absence, which is tolerated by groups within organizations. The Industrial Society has published surveys of sickness absence rates in Britain. 25 In this survey, the prevalence rates of sickness absence for the public sector, the private sector and Japanese-owned and managed companies operating in Britain were 4.6%, 3.9% and 2.4%, respectively. Differences in social security and other policies may also contribute to country differences in sickness absence rates.
26,27
Generalizations of these findings to the respective national working populations should be conducted with some caution, as both cohorts are recruited in workplaces and regions that may not be representative of the countries more generally. A specific comparability problem of this study is that the Japanese cohort includes both blue-collar and white-collar employees, but the British cohort includes only white-collar employees. It may thus be possible that the social distance between Japanese grades is larger than that between British grades. On the other hand, income differences between top and bottom status employees are smaller in the Japanese than in the British cohort. 11 Accordingly, it seems likely that this smaller 'social distance' in the Japanese than in the British cohort explains part of the smaller grade gradients in the Japanese cohort. However, there are several common characteristics of both the Japanese firm and the civil service departments in London. Both workplaces have generous sickness absence policies, employees receive full pay for sickness absence, and are referred to occupational health services in the case of prolonged or repeated sickness absence. Both workplaces are considered to offer good job security. In summary, this study revealed that rates of sickness absence were higher in the British cohort than the Japanese cohort. We also demonstrated consistent socio-economic differences in long-term sickness absence in Japan, although these differences were smaller than in Britain. These socio-economic differences were only partly explained by differences in behavioural risk factors and self-rated health at baseline. However, it is possible that differences in work characteristics as well as absence cultures and organizational differences contribute to cross-national differences in sickness absence.
